Abstract The dental professions hold an important responsibility in the control of oral cancer and the early diagnosis highly depends on their knowledge. The present study was developed to assess the knowledge, attitude, and practice of dentists in Khartoum State regarding oral cancer prevention and early detection. An administered questionnaire was structured and sent to all licensed 130 dentists working in public dental clinics in Khartoum State. Responses to the questionnaire were analyzed using descriptive and analytical statistics. Although the majority of the dentists were knowledgeable about the major risk factors of oral cancer, more than half of the dentists reported they do not carry out any special examination to detect oral cancer in age 40 and above in asymptomatic patients. Dentists indicated their lack of training as the main barrier for conducting a comprehensive oral cancer examination. Interestingly, the vast majority of the dentists express their interest to have further oral cancer educational and training sessions. The findings of the present study suggested strongly that educational and training interventions are necessary to enhance preventive measures which may lead to reduce mortality and morbidity from oral cancer.
Introduction
Cancer of the lip and oral cavity are significant public health issue, with approximately 300,000 new cases per annum and 145,000 deaths worldwide [1] . Head and neck cancers rank the sixth most prevalent type of cancers, globally [2] . The incidence and mortality rates are rising in most regions, particularly developing countries. Their impact on individuals and communities from related pain, suffering, impairment of function and high treatment cost, morbidity and mortality are significant [3] . The risk factors for oral cancer may vary in different cultural and socioeconomic groups. Tobacco and alcohol intake are the traditional well-established risk factors; their synergistic effect induce a 24-fold increase in the risk of oral cancer [4] . Other predisposing factors include occupational exposure to carcinogens, dietary deficiencies, viral infections, in particular, human papilloma virus, known to have a high oncogenic potential [5] . In this regard, cancer prevention can be increased by raising public awareness of the dangers associated with these activities.
Furthermore, the presentation of oral potentially malignant disorders (OPMDs) is considered significant risk factors to malignant transformation. The most common OPMDs are erythroplakia, oral leukoplakia, and oral lichen planus [6] . There perceived to be a general lack of knowledge vis-à-vis OPMDs and other oral mucosal lesions among many dentists and medical professionals [7] .
In Sudan, oral cancer is one of the major public health problem; it ranks as the sixth among cancers (6.1 per 100,000) [8] ; with an incidence rate of 920/year, comprising 9% of the cases reported in Africa [9] . The incidence rates of oral cancer are 3.7% for men and 2.6% for women [10] . The age standardized rate (ASR) of oral cancer in males in the Sudan is the second highest in the Middle East and North African region [11] .
The consumption of local type of snuff known as Toombak, a very popular substance used by the Sudanese community, has a significant risk for the development of high proportion of oral squamous cell carcinoma among the Sudanese people [12] .It is a specific nitrose amine rich tobacco mixed with atron (sodium bicarbonate) and water; significantly implicated in the etiology of oral cancer [13] . The prevalence of Toombak use is around 45% among men aged 40 years and older and 10% among women aged 60 years and older [14] . Regarding the stage of presentation, Osman et al. analyzed 261 cases of malignant tumors registered at Khartoum Dental Teaching Hospital. They observed that most of the patients attending the hospital at a very late stage (94% of patients) were stage IV tumors [15] .
While an earlier diagnosis of oral cancer, will lower the cost of treatment and significantly increase the probability of success of therapy and the rate of survival, with minimum deformity and impairment [16] . Moreover, and although the oral cavity is accessible of for examination for early detection, oral cancers remain a highly lethal disease with no significant improvements in the overall survival in the past decades [17] .
Patients with possible oral lesions are often seen first by the general dental practitioners. They are in the unique position to be able to impact positively on the efforts of increasing early detection [18] . However, insufficient level of awareness has been reported to be the main reason for the lack of accurate and early diagnosis of oral cancers [19] . It is important that dentists carry out oral cancer examination as part of their clinical practice and be especially aware of the initial clinical signs associated with malignancy [20] . Patient education should be performed during all phases of dental treatment and the patient must be given all necessary knowledge in order to make informed decisions to protect and improve their own health care [21] .
The understanding and evaluating of attitudes and awareness of dental healthcare professionals in any region is vital in assessing their effectiveness in the prevention and early detection of oral cancers and allows planning and designing of policies that are fit for purpose. This attitudes and awareness have been studied in many countries including the USA, Europe, Kuwait, Jordan, Yemen, and Iran [22] [23] [24] [25] [26] [27] [28] . Some of these studies revealed an insufficient level of knowledge about oral cancers, including the lack of awareness of the risk factors and proper examination techniques [28] . These limitations in knowledge and diagnostic skills may hinder the recognition of lesions and contribute to the delayed oral cancer diagnosis. The present study is an attempt to determine dentists' knowledge, attitudes, and practices in the prevention and early detection of oral cancers, in Khartoum State. It is also aimed at evaluating continual education needs, with a focus on oral cancer risk factors and clinical diagnostic skills.
Methodology
Khartoum State provides dental services at governmental dental centers and polyclinics throughout seven governorates. This descriptive cross-sectional survey was conducted among dentists working in these clinics. The participants (n = 130) were registered general dental practitioners working in public dental clinics in Khartoum State. The list of invited participating dentists in this study was obtained from the Directorate of Oral Health, Ministry of Health Khartoum State. A survey was used to collect data and consisted of 28 questions, designed to investigate demographic attributes, oral cancer knowledge, and related dental practice characteristics. In addition, some questions examined the respondents' views regarding oral cancer prevention and early detection. A protocol was submitted for ethical approval, and the approvals were granted by the University of Western Cape Senate Research Ethics Committee and the Oral Health Directorate, Ministry of Health Khartoum State.
The data was captured, and basic descriptive analysis was made with data imported into SPSS® to perform complex statistical analyses. Descriptive statistics described demographic factors and independent t test was used to determine associations between variables. The Mann-Whitney U test was used to determine the relationship between nominal and the ordinal variables and Chi-square tests for other associations.
Results
The response rate of the study was 86.92, and the majority was females (68.1%). Over approximately a third of participants (35.4%) were in dental practice for less than 5 years and 42.5% graduated from dental school 6 to 10 years previously (Table 1) .
Oral Cancer Knowledge
Over 90% (n = 104) correctly identified squamous cell carcinoma as the most frequent histological type of oral cancer. 30.1% identified the buccal mucosa, and 22.1% identifies the lips as the most common location. The tongue (20.4%) and floor of the mouth (19.5%), were almost equally identified by participants. 58.4% (more than half of the respondents) reported the majority of oral cancers develop in patients between the age of 40-59 years. However, only 40 respondents (35.4%) correctly identified the age group of 60 years old and older, as the cohort in whom the majority of oral cancers are diagnosed.
Oral Cancer Risk Factors
Participants were asked to rank the risk factors of oral cancer from the most important to the least. 38.9% reported tobacco and alcohol use as the most significant risk factors, while chronic diseases were reported by 60%, as the second most common risk factors. The majority correctly identified non-healing ulcers (n = 98, 83.2%) and white or red patches (n = 91, 80.5%), as early lesions of oral cancer (Fig. 1) . A large number (n = 98; 86.7%) correctly reported that pain would not usually associate with early presentation of oral cancer, and 43% indicated that a swelling might be an early symptom of oral cancer. A considerable number (70.8%) were unaware that a low consumption of fruits and vegetables is also a risk factor for oral cancer. Almost two thirds (64.6%) reported that family history of cancer was an increased risk factor of development of oral cancer. Viral infections (60%) and poorly adjusted dentures (41.6%) were also identified as risk factors.
Oral Cancer Related Practice

Oral Cancer Examination
Interestingly, almost half (54%) of the participating dentists reported that they do not carry out any particular examination to detect oral cancer, in asymptomatic patients (Fig. 2) . Among those who reported that they do conduct a specific examination (n = 52; 46%), only seven of them (14.3%) indicated taking a medical history. Fifty-one percent (n = 25) reported that they only make an intraoral examination to detect oral cancer, while 40.8% (n = 20) perform an only extraoral examination. Fifty-seven percent reported to examine lymph nodes and a quarter would perform a biopsy and make a radiographic examination (Fig. 3) .
Dentists who perform oral cancer examination were asked to estimate the relative time spent carrying out such an examination. Fifty-nine percent (59.6%) reported more than 5 min, 34.6% 3-5 min and 3.8% less than 3 min. The most important reasons given by participants of not providing oral cancer examinations were BI am not trained enough^(67.2%) and 14.8% reported, BIt's not necessary for all patients.^R
isk Factors Counseling
Regarding how frequently participating dentists provide counseling, 36.3% (n = 41) reported to having always discussed risk factors for oral cancer with their patients. Half of the participants who do not provide risk factors counseling felt they were not adequately trained to provide such service, and the remaining quarter believed counseling not to be effective.
Referral Practice
52.2% referred one to five patients to a specialist for a suspicious oral cancer lesion during the previous 12 months. 37.2% reported the referral was with a brief written letter, and 33.6% wrote a detailed letter that included a comprehensive description of the lesion and 6.2% verbally asked the patient to seek specialist advice. The majority (88.5%) believed that referral guidelines would improve the quality of referrals to specialists.
Oral Cancer Attitude and Training
Only 26.7% perceived that their knowledge on oral cancer was as current and up-to-date and 35.3% reported that they did not believe they have the sufficient knowledge concerning oral cancer prevention. Nearly almost two thirds of the participating dentists (66.4%) reported Bno^when asked if they had sufficient training to detect oral cancer lesions. 50.4% (n = 57) believed screening for oral cancer through visual examination was an ineffective method for early detection ( Table 2 ).
The Association between Demographic Characteristics and Oral Cancer Knowledge
There was a significant relationship between the time since graduation and the knowledge of the most common type of oral cancers (p value = 0.020). Recent graduates were more likely to identify the correct answer. When asked about continuing education, the vast majority (95.6%) reported interest in further continuing education, regarding the prevention and early detection of oral cancer.
Discussion
This study provided an overview of attitude and awareness of dentists in Khartoum state of early oral cancer detection and prevention. There was an 86.92% response rate, which is considered high compared to other similar studies from the USA, Kuwait, Yemen, and Iran [22, 24, 26, 27] . Squamous cell carcinoma (SCC) is the most common form of oral cancer, correctly identified by the majority of the participants similar to findings from the USA and Spain studies [22, 28] . Regarding oral cancer's frequent site, the participating dentists in this study identified the buccal mucosa and the lips as the two most common sites of oral cancer. It is essential that dentists have the adequate knowledge of risk factors, to be able to provide appropriate oral cancer examination. Tobacco and alcohol are the main identifiable oral cancer risk factors; this was identified by the majority of the participants, similar to a study in Europe [28] . Interestingly, a considerable number (70.8%) were not aware that a low consumption of fruits and vegetables is also a risk factor for oral cancer. This finding also concurs with a previous study from Ireland [29] . As in other studies from the USA and Germany [22, 23] , a significant proportion of the participating dentists in the present study incorrectly identified a family history of oral cancer as a risk factor. There was (42%) of the respondents had a misconception that ill-fitting dentures could also be a risk for oral cancer.
Although, recent reports indicate an increasing trend of oral cancer among young males, particularly cancer of the tongue, oral cancer remains largely, a disease of the elderly. In the present study, 35.4% correctly identified the age group of 60 years and older, to develop oral cancer; this is considered lower number in comparison to similar studies carried out in Kuwait and UK [24, 29] .
Leukoplakia and erythroplakia are the main OPMDs. In the present study over 80% identified white or red patches, as the main precancerous lesions associated with oral neoplasia. Data from surveys in Jordan and Spain revealed that the majority of dentists were similarly aware that leukoplasia and erythroplasia are mucosal lesions associated with oral cancer [25, 28] . Pain, on the other hand, is not usually associated with the early presentation of oral cancer. This has been identified by the majority of participating dentists in this survey, similar to Decuseara and his colleagues in Ireland, who found most dentists knew that a patient is usually asymptomatic during the initial stages of the disease [29] .
Furthermore, the majority of participants (80.5%) categorized the survival rate of oral cancer as being between 4 and 6 years. In comparison, the majority of dentists surveyed in Germany, Kuwait, and Yemen knew that early detection improves survival rate [23, 24, 26] . Interestingly, more than half of participants reported not carry any particular examination to detect oral cancer for symptomatic 40 years and above patients. These findings are consistent with findings of a study from Iran [27] . Most important reasons given by respondents for not providing oral cancer examinations were BI am not trained enough^and BIt's not necessary for all patients.T hese findings are also consistent with a survey conducted in NY [22] . It highlights the need for further oral cancer education and training on early detection and diagnostic skills.
Although the fact that advice on smoking cessation and healthy eating are important, half of the participating dentists who do not provide risk factors counseling felt they were not trained enough to provide such advice. The remainder thought counseling would not be effective. This concurs with results reported in a study from Ireland [29] . In contrast, the majority of dentist in Yemen agreed that they were competent to counseling patients on tobacco cessation [26] .
In our study, over half of the respondents referred to a specialist between one and five patients for a suspicious oral cancer lesion during the previous year. This number is lower than the reported in Spain where the mean annual number of referral is 3.8-7.4 patients [28] . Positively, the majority of participating dentists in the current study believed a development of referral guidelines could improve the quality of referrals to specialists. Dentist's percentage The current survey showed only 26.7% agreed that their knowledge on oral cancer is up-to-date; this percentage is lower than the reported in a similar study in Yemen, where more than two thirds of the participants reported their knowledge to current, as far as oral cancer is concerned [26] .
A considerable number (66.4%) felt that they had insufficient training to detect oral cancer lesions, in contrast to studies in Kuwait and Yemen where participants believe they had adequate training to examine patients for oral cancer [24, 26] . Furthermore, undergraduate training of oral cancer examination was reported to be adequate for the majority of the dentists in Kuwait [24] . However, a much lower figure was reported in this study, and only two thirds (27.4%) believed that their undergraduate training in the diagnosis of oral cancer was adequate.
It is well established that continuous education can positively influence dentists' knowledge, attitudes, and practices [30] . It is encouraging that the vast majority of the respondents in the current study were interested in oral cancer continuing education, consistent with the reported by Alaizari and AlMaweri, 2014, in Yemen [26] .
There is a significant relationship between time since graduation and the knowledge of oral cancer. Recent graduates were more likely to demonstrate better knowledge, similarly reported in Ireland [29] . It highlights the need for dentists to be involved in continuous education in this area. The results of this study show that the knowledge, practices, and attitudes are consistent with the findings of previous surveys from different geographical regions. However, this should be interpreted in the context of potential methodological limitations. Variations in clinical practice regarding early detection suggest the need for established practice standards that can be introduced and reinforced through training programs in this region.
Conclusion
The study highlighted the importance of educational interventions to address the deficiency in awareness and practices in this region. Oral cancer preventive measures should be given a priority in any preventive strategy to reduce the burden of oral cancer in Sudan. The design of simple and uniform referral protocol for patients with suspected lesions may significantly reduce any potential delay in oral cancer diagnosis.
There is also need to review the curriculum in dental schools to address any knowledge and training limitation so that future graduates are equipped with the appropriate attitude, awareness, and knowledge regarding oral cancer prevention and detection. 
